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Synopsis 

Matsui, Hitoshi (Laboratory of Forest Zoology, Faculty of Agriculture, University of 
Tokyo, Tokyo): Estimations of the predatory ability of spiders for young pine moth larvae. 
arachnoL. 27 (Special number): 239-245 (1977). 

Experiments were carried out to determine the predatory ability of spiders for 1st and 
2nd instar larvae of the pine moth, Dendrolimus spectabilis Butler. FIolling’s (1959) ‘‘disc 
equation^ and Watt’s (1959) equation were used in order to estimate abilities of spiders. The 
predatory ability of larger spiders, except the grass spider males, for 1st instar larvae was 
superior to that of smaller ones. Generally, spider males seem to be inferior to females and 
old nymphs as predators. 

The number of the 2nd instar larvae preyed upon by one spider decreased to about half 
of that in the case of the 1st instar larvae. It is concluded that the prey size is an important 
factor for the predation process. 


L> 66 (C 

* (*H, 1970: 1972: 1974, 1976). ^-=6 

Solomon (1949) Holling (1966) ilS® 


w m 

y 7~9)5(c*^B'rsa 

yi^fi£b/c. Agelena opulenta'L.'^OQ^ ©Ijf 10 mm), 1$, 

(8-9 mm) ;io (5~6mm), 7'^ Theridion tepidariorum (C. Koch) ©tt| (7~8mm), 

^ y -y 'tb'tf Oxyopes badius Yaginuma © jHf ditj 7 mm), \i d if ^ Theridion japonicum 
Bosenberg et Strand COM (4^5 mm) ©“f Y © 1^ 

0 ^^^ ^ ‘ 2 > • 
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S 

(i.'fbtt 1 BHrt) t/'cK2Ka3i (R&Wil Qi>k]H) 

15cm, 9cm cDA7XA'yygli(CSAU 1 BllUtrESMB)!, 26°C fl^Tldgi:, 1 B^ 
®fiftlS'^^MaiE 4 ~ 5 E©^ 19 ,E bA|)S« LA. 




©liAbli. ^"^tlS^S® ifJPii feicfiA^ (if 

5 Rolling (1959) © TPifiAJ (disc equation) (CjloA- 

ftAKY, te^SX, Sf3i^ll®A*®litFig*T3 

Y = a.T3.X (1) 


T3 = Tt-^.Y 

(1) S;K (2) A^ftA-t 5 C i iC J; O T, 
Y = a.(T,-^.Y).X 

^ " l+a.^.X 


( 2 ) 

(3) 

(4) 


i«5. cfim'‘i^vpzv]m^-r:hz. flis, m±mtm±wt.t0?SKaw 

Y/X=-fl.^.Y+Tt-a (5) 

(5)iS;KA®T Tt=i (itASfil BmKi)l^A©A) i LAi^(C#btiSpig©!!#,AbEflUI 

a tb S bic, c.©:^»«d:PtRS (-^) ■i?ii:t'ffiSi^^y-AiiH^ 

LAi^© 1 B3i9®ifii;«©PS^iS (K=l/^) 

9AIC Watt (1959) fC A (1 )i*$tlA5S;^Jl©TfiA»*itSt LA. if:i:^* 1 gli LAi t, mm 
ffi (X), (Y), AA0>'BSOfi*» (K') ^©RaiCtt 

K'^ 

In Y^' Y — (6) 


(6)Si(ctt2o©^N°7y -^-;!)5'j,5AtoEigK' EiiliilAifiiH 

5 ti}ix^ 6. CO^ tt Cause (1934) Ivelev (1955) (CA Ij f^iil 

$nASAKllLTS^AS*-eabSlM:i:S*»AiAAA'fe©-e3fea®-e, P3SS;®Ki, Watt® 
S;® K' i©lt (K'/K) |)|lB#(C^fc-tAA. 

fl^', Rolling © FgKA; (1 Miller (1960) (CAoT, H^S©4i < A5 C i;iS 

mm-^nx\.^z<Dx, ±mo^mmw^K$)X\ttzmmommm=^m-'XV[^Ltz. 
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(Kgs. 1,2). t;^c, 

(Fig. 3). Holling ® RfiSlCi; o Tfi®T5 £1 i*S-e 

^iCO'T:, ^ ^ - a, i, K (=l/i) 

^ Table 1 K:^b/c. SfjfC, Watt ffla;^■ffl®TiI|gll#^Tifi®Fig. 4 iC, 'ttllCJ; 
K' ^ Table 1 iC^Lfc. 




Fig. 1. Functional repsonse of spiders to the density of 1st instar larvae 
of pine moth, Dendrolimus spectabilis. Vertical lines represent il 
standard error of the mean. a. Agelena opulent a female, b. A. 
opulenta male, c. A. opulenta old nymph, d. Theridion tepidariorum 
female, e. Oxyopes badius f. T. japonicum 
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Fig. 2. Functional response of spiders to the density of 2nd instar larvae 
of pine moth, D. spectabilis. Vertcal lines represent ±8. e. of the 
mean. g. A. opulenta female, h. T. tepidariorum female. 


a 



No. of prey attacked (Y) 


Fig. 3, Relationship between number of prey attacked (Y) and attack 
ratio (Y/X). Symbols equal Fig. 1 and Fig. 2. 





Table 1. Summary of parameters caluculated by ‘disc equation’ and Watt’s equation. 


Symbol* Spider species 

and stage 

Stage of 
prey, D. 
spectabilis 

Time spent 
handling 
a prey 
b 

Max. no. of 
attacks 
caluculated 
by b 
K=llb 

Max. no. of 
attacks 
caluculated 
by Watt’s 
equation 

K' 

K' 

K __ 

Instantaneous 
rate of 
discovery 
a 

a 

Agele7ia opulenta 
female 

1st instar 

0.0346 

28. 90 

19.5 

0. 675 

0.910 

b 

A. opulenta 
male 

1st instar 

0.193 

5.18 

5.1 

0.985 

0. 590 

c 

A. opulenta 
old nymph 

1st instar 

0.118 

8. 46 

7.8 

0. 922 

0. 354 

d 

Theridion tepidariorum 
female 

1st instar 

0.0268 

37.31 

23.5 

0. 630 

0. 728 

e 

Oxyopes badius 
female 

1st instar 

0.0296 

33. 78 

18.1 

0. 536 

0.704 

f 

T. jap07iicum 
female 

1st instar 

0.341 

3.18 

3.0 

0.943 

0.194 

g 

A. opulenta 
female 

2nd instar 

0.0550 

18.12 

10.4 

0.574 

1.06 

h 

T. tepidariorum 
female 

2nd instar 

0.0612 

16.34 

11.0 

0.673 

0. 707 


* Symbols equal Fig. 1 and Fig. 2. 


Rolling (1966) 

Miyashita (1968) ic J; <9 7i:$ tx/cP D X x- 

ffi&'S’ (1970) 3 ;^Mffl©S 

•5 J; <9 t, — 

/c/cL, fiitxi 

y- i ® -5 a s b ^ 5 i * t i9 fi A $ n4' 1,7 cD-c »7i: 1i ,S^ti 2.. i c 5 -e, ft:l ffl t 

®3 9'-9-9'""&/4i® K> K' Ctm Hayns and SisojEVic (1966) ;6Sx h"9'''^® 1 S 

{Philodromus rufus Walckenaer) "e/f: i iHKitri. <9 , ^ bX^t ^ t <' 

nr®7xi,^j;-5K,st>n5. 

t 7' 9'"drifts, 3 9'K, K' ;6 S/Jn$;():'- 3/c®li, l/''C iiCrJl^'^5 i,©t3 

l^Xtl.b K'/K y i)-y"^tli • y • y IJ X 

f-^b '/k<x:^mt "e®ntfsI^sjE^$ti5f'JiirA^'(J x9a mW-Wi 

lpilii®lI'&Kj±^-riiB'i|xMb/ce: iA^b, 

®;^^ $ C Mukerji and LeRoux (1969) fe* 

A i/® 1 S (Podisus macuHnentris (Say) ) ^ )1 91.1^7!)' 5>, (Iff-tH' i 3 Xi^'M.'MMO 
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^ ^ LXl^6. 

^ ^kxo, mw^x^^/zrmm^<tmi^ofm&<tornix-A^ 


tfz, m^(Dm:h'm0Sxf^'ofzMM:k^m'^mmmwmmmmo^m(D~jj^, 
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